DNA damage in Fabry patients: An investigation of oxidative damage and repair.
Fabry disease (FD) is a lysosomal storage disorder associated with loss of activity of the enzyme α-galactosidase A. In addition to accumulation of α-galactosidase A substrates, other mechanisms may be involved in FD pathophysiology, such as inflammation and oxidative stress. Higher levels of oxidative damage to proteins and lipids in Fabry patients were previously reported. However, DNA damage by oxidative species in FD has not yet been studied. We investigated basal DNA damage, oxidative DNA damage, DNA repair capacity, and reactive species generation in Fabry patients and controls. To measure oxidative damage to purines and pyrimidines, the alkaline version of the comet assay was used with two endonucleases, formamidopyrimidine DNA-glycosylase (FPG) and endonuclease III (EndoIII). To evaluate DNA repair, a challenge assay with hydrogen peroxide was performed. Patients presented significantly higher levels of basal DNA damage and oxidative damage to purines. Oxidative DNA damage was induced in both DNA bases by H2O2 in patients. Fabry patients presented efficient DNA repair in both assays (with and without endonucleases) as well as significantly higher levels of oxidative species (measured by dichlorofluorescein content). Even if DNA repair be induced in Fabry patients (as a consequence of continuous exposure to oxidative species), the repair is not sufficient to reduce DNA damage to control levels.